The classic work of Corbet and Pendlebury (1992) identified Y. pandocus corticaria and Y.
huebneri as candidates for the title of the commonest butterfly in Peninsular Malaysia, and suggested that the eight taxa currently recorded for the peninsula could be significantly increased through "patient searching among the swarms of common and ubiquitous species which excite little interest in most collectors" (an opinion also recently re-expressed by Khew 2010). Elliot, in Corbet and Pendlebury (1992) predicted that some Ypthima species such as Y. watsoni (Moore, 1893) , Y. philomela (Linnaeus, 1763) , Y. lisandra (Cramer, 1780) , Y.
iarba de Nicéville, 1895 and Y. nebulosa Aoki and Uémura, 1982 , found in Borneo, Java, Sumatra or Burma, were potentially present in Peninsular Malaysia. Furthermore, several new species of Ypthima have been described recently from other regions in Asia (e.g., Vietnam -Uémura and Monastyrskyii 2000; India -Singh 2007) . Ypthima are an important group from an environmental monitoring perspective, as they are particularly abundant in urban and disturbed areas (Sing et al. 2015) and are common amongst low grasses so are present in Malaise trap samples (Yee 2014) . Certain Ypthima species have also been used as models for ecology and evolution studies (see Noriyuki et al. 2010; Noriyuki et al. 2011 ).
However, the species can be difficult to tell apart, with keys relying on minor and often nondiscrete ring characters, the different series of ocelli found on the underside of hindwing, which are often damaged on specimens, and male genitalia (Corbet and Pendlebury 1992).
We recently initiated two citizen science projects in Peninsular Malaysia using butterflies as models to engage the general public, and especially schoolchildren, with wildlife and the impacts of global warming (Jisming-See et al. 2014; Jisming-See et al. 2015; D r a f t 5 2015). In both projects participants were asked to collect non-lethal samples (legs) of butterflies for identification through DNA barcoding (Floyd et al. 2009 ). Our first citizen science project, the School Butterfly Project, involves schoolchildren from five different schools across Peninsular Malaysia and we have received 338 butterfly legs so far. The Peninsular Malaysia Butterfly Count was conducted for the first time on Butterfly Education and Awareness Day -June 6 th 2015 and we received 220 butterfly legs from the participants.
Due to their abundance Ypthima species are likely to be well-represented amongst the butterfly legs collected during citizen science projects.
The objective of this study was to assemble cytochrome oxidase subunit I (COI) mtDNA barcodes (Hebert et al. 2003; Wilson 2012) and examine the wing and genital morphology of numerous individuals of Ypthima collected across Peninsular Malaysia to reappraise the species diversity of Ypthima in this region. DNA barcoding, and strict tree-based assignment; Wilson et al. 2011) were received from participants in the School Butterfly Project (Jisming-See et al. 2014; Jisming-See et al. 2015) and the first Peninsular Malaysia Butterfly Count (Wilson et al. 2015) .
Materials and Methods

(i) Sampling
(ii) DNA barcoding
Genomic DNA was extracted from butterfly legs using a modified alkaline lysis method whereby legs were digested in 17.5µl alkaline buffer for 20 minutes before adding 32.5µl of neutralization buffer (following Ivanova et al. 2009 ). The DNA extracts were diluted 1/10 in ddH 2 O prior to PCR. DNA extracts were used for COI DNA barcoding following standard methods with the primer pair HCO2198 and LCO1490 (see Wilson 2012) . PCR amplification was performed in a 26µl volume containing 12.5µl of premix Hotstart premix (Lucigen), 11µl of ddH 2 O, 0.25µl of each primer and 2µl of diluted DNA. The thermocycle profile was 120sec at 98°C followed by 40 cycles for 60sec at 98°C, 60sec at 40°C, 90sec at 72°C, and a final extension step for 7min at 72°C. PCR products were visualized on a 1.5% agarose gel.
PCR products were sequenced in one direction by a local company (MyTACG Bioscience).
Products producing low quality chromatograms were re-sequenced and if necessary PCR was repeated. Chromatograms were edited with CodonCode Aligner (CodonCode Corp) and BioEdit (Hall 1999) following steps outlined in Wilson (2012 (Tamura et al. 2013 ). We first tested for the best fitting substitution model (in MEGA6 based on BIC), which was TN93+I, and then used this model, the Subtree-Pruning-Regrafting-FAST tree searching option, and otherwise default settings to search for ML trees. The "best" ML tree D r a f t 8 was tested for "reliability" using 1000 neighbor-joining (p-distance) bootstrap pseudoreplicates. We used the "diagnostic" morphological characters reported for Ypthima species to provisionally assign Linnaean names to the BINs. We further determined if morphological characters were consistent for all members of BINs and levels of overlap between taxa.
Results and Discussion
Based on the maximum likelihood tree the newly sequenced specimens (165) formed six distinct groups corresponding to four (of seven) Ypthima species known from Peninsular Malaysia ( Fig. 1 ). These six groups coincided with six BINs generated by BOLD ( Fig. 1 ; Table 1 ). However, when combined with the public Ypthima DNA barcodes from BOLD several taxonomic issues became apparent and these are discussed below. When including the 
Ypthima "BALDUS" group
Ypthima baldus (Fabricius, 1775) was described as Papilio baldus based on a specimen from "India" although most likely the type locality is China (Savela 2015) . The analysis of the newly generated DNA barcodes and the public Ypthima DNA barcodes produced seven putative species (BINs) with one or more of their component DNA barcodes labeled as
Ypthima baldus (Fig. 1) . This large section of the tree (the "BALDUS group") also included six other BINs, three of which contained only unnamed DNA barcodes, one comprising a single DNA barcode labelled Y. avanta, one with DNA barcodes labelled Y. fasciata, and one with DNA barcodes labelled Y. horsfieldii humei or Y. nebulosa. Interestingly, on the "Lepidoptera and some other life forms" website (Savela 2015) , the philomela species-group equivalent to our "BALDUS group" comprises 14 named species. Equating these 14 traditional species names with the 13 "BALDUS group" BINs presents an interesting taxonomic challenge. (Fig. 2) . The sister to Y. horsfieldii humei on the tree was BALDUS 3, a singleton DNA barcode from India without a specific epithet (from Gaikwad et al. 2012 ). 
Ypthima huebneri group
Ypthima huebneri Kirby, 1871, has a range extending from Northwest India, south to Singapore, and east to Yunnan (Savela 2015 there were two specimens with no ocellus in space 3 (Fig. 2) .
Ypthima pandocus corticaria
The subspecies Ypthima pandocus corticaria Butler, 1879, has a range extending from Sumatra to Peninsular Malaysia and was described from Malacca (Savela 2015) . Our examined specimens from Peninsular Malaysia matched with the morphological description of Butler (1879): "…. wings below white, densely reticulated with brown, subparallel lines, primaries with the ocellus brighter than above, secondaries with three ocelli, one at apex, and two placed at anal angle, the lower one small and irregular" (see Fig. 2 ).
The phylogenetic analysis, albeit based on a short mitochondrial sequence (see Wilson Fig. S1 . The ring patterns of Ypthima species known from Peninsular Malaysia based on examined specimens deposited in the Museum of Zoology, University of Malaya, photographs in Corbet and Pendlebury (1992, 1978) and the type specimen of Y. horsfieldii humei. The image on top is the upperside and below is the underside. Circles filled with black represent ocelli found on all examined specimens and dashed circles filled with white represent ocelli present on some specimens but not present on others. The male genitalia of specimens from Museum of Zoology, University of Malaya, where available, are also illustrated. Some potential species in Peninsular Malaysia are also illustrated showing the characters of the type specimen of Y. philomela (based on photograph from the Linnean society of London) and Y. lisandra (based on the painting of the type specimen in Cramer, 1780). 172x158mm (300 x 300 DPI) D r a f t 
